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HIJKMLNK5OPRQTSKVUKMWYX[Z'KV\(U]^U\ JKMLKVU
_a`;bdc KV\)efhg
QWYgig b^` \fiK ` KVj I K ` j I K%kl^mYndoYmPRpSKVq `;r K ` OMsYsYtP mYm5giWvuYKVU
wx"yVzM{}|h~vzY K `;r Wv r Wd r  r \;] r U\ I K5\ ` Wvf r \ rb kiWvaj b k[U r U\KMk[jV]j `;r \K `;rb k I KMkU I W ` KVf b d
c KVjV\UW ` KWvjVjVKVUUKVf5j b k[jMX `` KMkd\]Ya\UaL7W r kf ` W}&iWvjV r KVU r kN\ I K)U\ `;b k[uU]k[j Ii`;b k r Wv\ rb k
j b k[U\ ` W r kd\U r \ r L5g b UKVU b kKVZ[KVjMX[\ rb k bv Wdgig[ r jMWv\ rb k[U I KMk\ I KV]TW ` K ` Xik b kNf r U\ `;r iX[\KVf
U][U\KMLNUM&k\ I[r UgiWYgK ` KKVZiWYL r k[K)KMWYvK ` j b k[U r U\KMk[jV]j `;r \K `;r W b^` j b L5giX[\Wv\ rb k[U r k
 I[r j I WvjVjVKVUUKVU\ b U I W ` KVf b  c KVjV\UFW ` K5u `;b XigKVf\ bb^` L\ ` WYk[UWvjV\ rb k[UMDkCgiW ` \ r jMX[W `
)KKVZg[ b^` K5jMWYX[UWv	j b k[U r U\KMk[jV]WYk[fjMWYX[UWv	UK `;r Wv r Wd r  r \;] b^` \ ` WYk[UWvjV\ rb kiWvUKVfj b L
giX[\W\ rb k[UM H(I KVUK5j `;r \K `;r W\X ` k b X[\\ b iK5UXdTj r KMkd\ b^` WjV WUU bv WYgig[ r jMWv\ rb k[U¢¡;£¥¤§¦¤ 
j b WY b^` Wv\ r qYKWYgig[ r jMWv\ rb k[U¨7WYk[f\ I K r`r L5g[KMLKMkY\Wv\ rb k ` KVUX[\U r ku ` KMWv\K ` W}q¥W r WY r  r \©]bv fhWv\WWYk[f r L5g `;b qYKVfªgiK `©«b^` L5WYk[jVKY HI KVUKj `;r \K `;r WW ` K «b[` L5Wv]fiK¬#k[KVf­WYk[fªg `+b 
\ b j b U r L5g[KMLKMkd\ r k[u\ I KML®W ` K5g ` KVUKMkd\KVf7¯K5fiKML b k[U\ ` Wv\K\ I W\jMWYX[UWv	j b k[U r U\KMk[jV]
Wv b U b \ I°` KMWvfWYk[f±XigfhWv\K\ ` WYk[UWvjV\ rb k[U5\ b iKKVZ^KVjMX[\KVf r kWW r \; D` KVK¢L5WYkik[K ` 
e\ I[b X[u I  `;r \K5WvjVjVKVUUKVU r kjMWYX[UW9UK `+r W r WY r  r \;] ` KV²iX r ` KFU]k[j Ii`;b k r Wv\ rb k³ r \ Ib \ I K `
k b fiKVU 9` KMWvf´WvjVjVKVUUKVUWYgigiKMW `;r k[u r kXigifhWv\K\ ` WYk[UWvjV\ rb k[UjMWYkiKKVZ[KVjMX[\KVf b jMWv]Yp r 
kiWv] [ WYX[\;D\ b K ` Wdk[jVK&g `;b [KMLUW ` KWvfif ` KVUUKVf r k7\ I Kj b kd\KVZ[\ bv g `;b jVKVUUaj ` WvU I W r X ` KVUM
µ¶^·¸;¹º#{v»"yYH"` WYk[UWvjV\ rb k[U  j b k[U r U\KMk[jV]  jMWYX[UWv r \;]  UK `;r Wv r Wd r  r \;] ¼ WYX[\;D\ b K ` Wdk[jVKY
½«¾¿À;Á;ÂMÃ ¿À	Ä	Å Á©ÆÈÇMÉ
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¶   W³USK `;r Wv r UWY r  r \iSKKVU\5Kj `;r \ JK ` KTfiKj b^I SK ` KMk[jVK\ ` Wvf r \ rb kik[KV) b^` U²X[KfiKVUb  c KV\UgiW ` \Wu SKVUU b kd\FWvjVjSKVfSKVUfiK  Wj b k³j b k[jMX `` KMkd\KY [b kg `;r k[j r giW r k[j b kYqêSKMk r KMkd\ ` SK
U r fiKfhWYk[U)KVU «b[` \KVUaj b kY\ ` W r kY\KVU)fiKU]ik[j Ii`;b k r UWv\ rb k7²XÚKVK r L5g b UKUX ` ÚKVZêSKVjMX[\ rb kTfiKVU
WYgig[ r jMWv\ rb k[U b^` U²X§KVKVUTU b kd\5KVZaSKVjMX[\iSKVKVUUX ` fiKVU7U]^U\ JKMLKVUf r U\ `+r iXêSKVUMWYk[UjVKV\'W ` 
\ r jVK  k b X[UKVZWYL r k b k[U5fiKVUj `;r \ JK ` KVUfiKj b^I SK ` KMk[jVK g[X[U  W r [KVU'g b X ` fiKVUjMWvjMX[U'fhWdk[U
KVU²iX[KVUKVUWvjVj JKVUNWdX[Z b  c KV\U'giW ` \Wvu	SKVUU b kd\5u `;b XigêSKVUFg b X `b^` LK ` fiKVU7\ ` WYk[UWjV\ rb k[UM
 k'giW ` \ r jMX[ r K `V k b X[UaKVZiWYL r k b k[U)Wj b^I SK ` KMk[jVK(jMWYX[UWvKKV\aWUiSK `;r Wv r UWY r  r \iSKjMWYX[UWKg b X `
fiKVUjMWvjMX[UX[\ r  r UWYkd\KVU\ ` Wdk[UWvjV\ rb k[UM KVUj `;r \ JK ` KVU&U WMq JK ` KMkY\KV\ ` KUXd'UWYkd\U&g b X ` Xik[K
jVWvUUKfÖWYgig[ r jMWv\ rb k[U¡giW ` KVZ^KML5g[KKVUaWYgig[ r jMWv\ rb k[U)j b[b gêSK ` Wv\ r qYKVU¨KV\	KMX `"r L5g[WYkd\Wv\ rb k` SKVUX[\KKMkXik[KFg[X[Uu ` WYk[fiKf r Ug b k r  r  r \iSKfiKVUf b kikêSKVKVU(KV\&Xik[KLK r KMX ` K5K'jMWvj r \iSKY KVU
j `;r \ JK ` KVUU b kY\ b^` LNKVKMLKMkd\fSK¬#k r UKV\KVUNg `+b \ b j b KVUKVU5LKV\\WYkd\KMkX[q ` K5U b kY\g ` SK
UKMkd\iSKVUM  kd¬#k   W7²iX[KVU\ rb kfiK\ b SK ` Wdk[jVKFWYX[Zf)SK  W r WYk[jVKVUKVU\&\ ` W r \SKVKfhWYk[U&Kj b kd\KVZ[\K
fiKVUgiWYkik[KVUfiKg `;b jVKVUUX[UM
 º¼zMyV¸~ !¶. H9` Wdk[UWvjV\ rb k[U  j b^I SK ` KMk[jVK  jMWYX[UWv r \iSK  USK `;r Wv r UWY r  r \iSK  \ b SK ` WYk[jVKWYX[Zf)SK
 W r  Wdk[jVKVUM
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kªWU I W ` KVf b  c KVjV\'L b fiKV  Wj b k[U r U\KMk[jV]Cj `+r \K `;rb kCfiK¬#k[KVUT I[r j I r U'\ I KqvWvX[K\ I Wv\
LX[U\)iK ` KV\X ` k[KVfT\ b Wg `+b jVKVUUê I KMk r \ ` KMWfiUWYk b  c KVjV\  WYk[f'Wg `;b \ b j b  r L5g[KMLKMkd\ r k[u
W7j b k[U r U\KMk[jV]j `+r \K `;rb kfiKVUj `;r iKVU I[b  g `;b jVKVUUKVU I W}qYK\ b KU]ik[j Ii`;b k r KVf r k b^` fiK ` \ b
KMk[UX ` K\ I Wv\)\ I KV] ` KMWvfj b^`` KVjV\)qvWvX[KVUN¡ 	 ¤û£¥¤  UWv\ r U  ]5\ I Kj b k[U r U\KMk[jV]j `+r \K `;rb ki¨V  K `;r Wv r  WY r  r \;]'WYk[f\ I K)\; b g I WvUK) b jþ r k[uFg `;b \ b j b   L5W r k[]5U\X[f r KVf'WYk[f5X[UKVf r k\ I K)fhWv\WYiWUK
¬hKVf  W ` K\ I KFiKVU\î[k b &kKVZiWYL5g[KVU bv W7j b k[U r U\KMk[jV]j `;r \K `;rb kWYk[f r \UWvUU b j r Wv\KVf r L
g[KMLKMkd\Wv\ rb kg `;b \ b j b 
H9` Wf r \ rb kiWvj b k[U r U\KMk[jV]°j `;r \K `;r W ¡ kiWYLKV]   3	#"4	 6587OMs:9 ; £ <	#	':		 657Öt:9FWYk[f
	# £ <	'	#	 65&7ûOYO(9«¨ ` KV²iX r ` K'\ I W\Wvag `;b jVKVUUKVU I W}qYK5\ I KFUWYLK5UKV²iX[KMkd\ r Wv	q r KV bv \ I K
j b L7giX[\Wv\ rb k HI[r U5q r KV r U «b^` L5Wv]fiK¬#k[KVfªWvU5W\ b \Wv b^` fiK `b k b giK ` Wv\ rb k[U r UUX[KVf
d]¢g `;b jVKVUUKVU&WYk[f¢WdkKVZ[KVjMX[\ rb k r Uj b^`` KVjV\ r  WYkd] ` KMWf bv Wdk b  c KVjV\uYKV\U)\ I K WU\q¥W X[K
g ` KVq rb X[U]5 `+r \\KMk r kd\ b \ I[r U b  c KVjV\¡È\ I K) b^` fiU>=ÖWvU\vWYk[f?=g ` KVq rb X[U] ` K  K ` \ b \ I Ka\ b \Wvb^` fiK `bv	b gK ` Wv\ rb k[UfiK¬#k[KVfY]\ I Kj b L5L b kTq r KV&¨V H(I KVUKj `;r \K `;r W I W}qYKW ` uYKV]´iKVKMk
U\X[f r KVfA@X[\ rÖ \ I KV]´W ` KFkiWv\X ` Wv	WYk[f¢KMWvU]¢\ b X[UK  \ I K r`r L5g[KMLKMkd\Wv\ rb k[UW ` KNiWUKVf
b k U\ `;b k[uU]ik[j Ii`;b k r W\ rb k°j b k[U\ ` W r kd\U5\ I Wv\5UKVqYK ` KV]° r L r \KTj r KMk[jV] bv f r U\ `;r iX[\KVf
WYgig[ r jMWv\ rb k[UWUU b[b kWvU\ I KVUKWYgig[ r jMW\ rb k[UW ` Kj b L7g b UKVf bv L5WdkY]g `;b jVKVUUKVU b^` j b qYK `
WW ` uYKuYK b u ` WYg I[r jW ` KMW
Dk7\ I[r U giWdgiK `V )K&W ` K r kd\K ` KVU\KVf r kTKVZig[ b^`;r k[uKMWdvK ` j b k[U r U\KMk[jV]'j `+r \K `;r W r k7 I[r j I
\ I K "<	 65  £   	# iKV\;)KVKMk ` KMWvfªWdk[fª `;r \K b giK ` Wv\ rb k[U b kCU I W ` KVf b  c KVjV\U'g[W}][U
WjVKMkY\ ` Wv `;b KY HI KVUK5j `+r \K `;r W ` KVqYKMWv	\ b K'UXdTj r KMkd\\ b L5Wv\j I fhW\WTj b k[U r U\KMk[jV] ` K
²iX r` KMLKMkd\U bv WjVWvUU bv WYgig[ r jMWv\ rb k[U´Wdk[fª\ I K r`7r L7g[KMLNKMkY\W\ rb k[U ` KVUX[\ r k°u ` KMWv\K `
W}q¥W r WY r  r \;] bv fhWv\WWYk[f¢KV\\K ` gK `«b[` L5WYk[jVKY"p b[` KVZWdL5g[K ir kWj b WY b^` Wv\ r qYKKVf r \ r k[u
WYgig[ r jMWv\ rb k  WvU]k[j Ii`;b k b X[U] r kd\K ` WvjV\ r k[uX[UK ` UaL5W}]WYkd\9\ b WvjVjVKVUU)WU I W ` KVff b jMXiLNKMkY\
\ I W\ r Uj b L7g b UKVf bv L5WdkY]j I WYg[\K ` UM  Wj I X[UK ` j b^`` KVUg b k[fiU\ b Wg `;b jVKVUU\ I Wv\KVZ^K
jMX[\KVU b k[K b^` L b^` K\ ` WYk[UWvjV\ rb k[UMe²iX[K ` ]\ ` WYk[UWvjV\ rb k ` KMWfiU	j I WYg[\K ` U bv#r kd\K ` KVU\	\ b \ I K
X[UK `  (WYX[UWvj b k[U r U\KMk[jV]u^XiW ` WdkY\KVKVU(\ I Wv\\ I K5X[UK `  r aWvW}]^UuYKV\W5UKV\ bv j I WYg[\K ` U
\ I W\ r k[jVX[fiK W	jMWdX[UWv]³g ` KVjVKVf r k[uXigifhWv\KVUM\ r Ug b UU r [KT\ I Wv\j b k[jMX `` KMkY\\ ` WYk[UWvj
\ rb k[U r k r \ r W\KVfd]¢f rCB K ` KMkY\X[UK ` UXigifhWv\K'WYk[ffiK¬#k[K'k[KV qYK ` U rb k[U bv U b LKj I WYg[\K ` UM
 b k[U r U\KMk[jV]j `;r \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